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DIFFERENT CHARACTERISTICS OF EXTENSIVE AIR SHOWERS AS FUNCTIONS OF THE TOTAL OF 


SHOWER PARTICLES | 
5.1 Nikolskiy, A.A.Pomanskiy 


I. Using composite apparatus, & general description of which was given at the 
cosmic ray conference at Varenna, a. study was made (at 3860 m altitude) of 
the obsorption of the totel particle flux of extensive air showers in a 


dense material close to air in its neans atomic number. 
The number of particles under the absortor was measured by means of ionization 


chpmbers. Showers were registered with the total number of particles from 
to’ to 106 


2. An analysis has been made of the absorption of flux of shower particles in 
showers with different number of particles. Experimental data indjcatec that 
particle material in showers with the number of particales from 10? to 

5 X IO? is absorbed in a dense material more intensively that particles. 
This more rapid absorption of particle flux ‘in showers with the 

total number of particles manging from 105 to 5 X 10° may be due to the 
relatively small number of nuclear-active particles in showers with the 
number of particles lyigy in this range. 

This was noted in e¥}ier experiments. 
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3- A number of other shower characteristics are considered, ‘the Spatial 
distribution both of all the charged particles and the electrons in the 


the shower within the range of the total number of particles 10°  _ 40 ‘ 


However, a comparison of different investigations shows that the dependence 
of the number of mu-mesons in the shower of the total nu:.ber of particles 


Varies slightly when passing from showers with the number of particles to 
a larger showers. 


4. The experimental data are compared with calculations of nuclear-cascade 
avalanches caused by primary nucleons of energy 1012 = _j916 ev. 


Report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959 
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sinite and: the critical energies corresponding to the most - 
current : data” are. analyzed. ‘The: various to. reconcile the | 


“and: Kirpichev-Pomeranchuk. models’ are ‘deseribed, followed by 7)” 
various attempts to take. into: account | the. Fadiation. processes occur 4 ce 
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Pomanskiy, A. As 
TITLE: Decay. Processes in the Development of Nuclear Cascades in the 


Atmosphere (Raspadnyye protsesasy pri yazvitii yadernykh kaskadov 
vy atmosfere) 


- PERIODICAL: ghurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 37» 
or 1(7), pp 197 ~ 201 (USSR) 


ABSTRACT: As the energy of the primary particle is not directly measured 
in experiments on atmospheric showers, the development of ava- 
lanches must also be considered by giving the initial conditions 
in the depth of the atmosphere» The usual method of successive 
generations is not suitable for the ‘solution of such problems. 
Nucleons and pions are assumed to participate in the nuclear 
cascade process; The effective cross section of nuclear colli- 
sions is assumed to be equally large for nucleons and pions. 
The initial conditions are assumed to be given in the depth x): 


N(E,x,)dE and W(E,x,)aE; respectively, are assumed to denote the 


+ 
n, number of nucleons and w*-mesons, res ectivel with an energy 
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of BE, E + dE in the depth x + The Ree equations are written 


down in the form arise) a -N(E,x) + [N(E! x) Wop ("9 B) + 


aa 53 E et) 
# MB! yx)Wyy(BYE)] AB", aT 2 -W(E,x) (145) 3 [N(e',x)¥, 
- (B',E) + T(E',x)W_ (5',B)]dE". Woy? Wan? Wan? Win denote the 


energy spectra of the particles corresponding to the second in- 
dex which originate in the nuclear collision of a particle with 
the energy E' (which is designated by the first index). E,7 


= ucz /t9(2,) - 1.4.10''ey denotes the critical energy of the 


wr-mesons,- at which the probabilities of nuclear collision and 
of decay in the depth x=1 are equal to each other; g(z,) denotes 


the density of air in g/om? in the depth 2 . The solution is 


; ’ : -(x-x,)% ,. 
written in the form of series N(E,x) = e Si Ni(E,x), 
10 


00 
-(x-x : F : 
Card 2/4 WE,x) =e ( oe 1, (B,x)- The series resulting by substi- 
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tuting these series into the above-mentioned kinetic equations 
are represented step by step. In the special case x, 0, the 


solutions pass over into the known solution of the method of 
successive approximations. In the present solution, all terms 
of the series are positive, and the series is always convergent 
if the total energy of particles at x, is finite. The solution 


is, however, more extensive than in- the case xX, = O. In some 


cases important for the interpretation of the experimental data, 
the role of the decay process can be considered in a much sim- 
pler way. The authors estimate which. portion of the energy of 
the nuclear-active component (which is present in the showers 

at the altitude of the Pamir station) is consumed for the forma- 
tion of muons and neutrinos in the further passage through the 
atmosphere. According to. these calculations, at an energy spec- 


ers at the altitude of the Pamir, about 50% of its energy must 
be used up for the generation of muons and néutrinos, thus, 


SE 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030003-5" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342030003-5 


i SER: 
Tie SAS rider rie sea oer eat Z 


Decay Processes in the Development of Nuclear SOV/56-37-1-31 /64 
Cascades in the Atmosphere 


being missing for the development of cascadea. This conclusion 

- is almost-independent of the mechanism of the elementary process 
of nuclear collisions. There are 1 table and 6 references, 5 of 
which are Soviet.. 


ASSOCIATION: Fizicheskiy institut im. P. N, Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P. Nn. Lebedev of the Academy of 
Sciences, USSR) , 


SUBMITTED: February 7, 1959 
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The study of cosmic rays; a congress in Moscow, Vest, AN 
SSSR 33 no.12:83-85 D '63, (MIRA 17:1) 
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FLUGTUATIONS IN FLUX DeNSITI#¢S OF MU<MESO.S IN AIR SHOWERS AT 3860mABOVe Séa LaVeL 
S.1. Nikolsky, A.A. Pomansky, £.A. Tuknish 


1. Fluctuations in the density of nu-mesons have been studied by the statistical 
method in the interval of 20-60 m from the axes of extensive air showers with the 
total number of particles>10°. Discharge coincidences were registered in three 
groups of counters placed under a filter made of 25 cm of lead and 2 em of iron. 
gach group was rvo.3 in area. The position of the axis and the total number of 
Particles in extensive air showers accompanying triple coincidences were 
determined by means of hodoscope counters placed in 9 points. 

2. A comparison of the observed snectrum of extensive air showers that accompany 
triple coincidences produced by mu-mesons (and nuclear-active particles), with 

the ‘spactrum ‘¢alculated with account talen of the statistical sfluctuations in the 


number ae cass in extessive showers with the number of particles 
rs: 05 . 


R eport presented at the International Cosmic Ray Conference, Moscow, 6-11 duly 1959 
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TITLE s Observation of nuclear~active particles and electron-photon 
: avalanches with energies greater than 10! ev at @ height of 
3860 m above sea level 


PERIODICAL: Zhurnal eksperimental ‘noy 4 teoreticheskoy fiziki, v- 40> 
noo 2¢ 196%, 419-425 


TEXT: The nuclear-activs and electron-photon component of high-energy 
cosmic radiation were studied to obtain additional data on the nature of 


nuolear interaction at energies >10'? ev. The observations were made in 
1959 on the Pamir. The deteator consisted of four rows of ionization 
chambers between which were placed lead and carbon, and over which were 
40 hodoscope groups containing 12 counters (330 ome each). Besides; two 
cylindrical chambers were placed at a distance of 7 from the middle of 
this setup, & hnodoscopic point and detector of the energy density of the 
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electron-photon component were at a distance of 148 m from the center 


and served to study the fluctuations °o 


f the particle flux. 


If the axis 


of the extensive atmospheric shower hits the recording area of the 
detector, the number of particles in the showsr may be determined from the 


formula N = 1000 Q; where g is the effe 


particle flux per mo 


ctive particle density of the 
Assuming that in every event, nucleons and pions 


impart 1/3 of their energy to the new resulting pions, the energy of the 


nuclear-active particles ¥as found to be given py E = 2.3°10 N 
holds for the range 10! evSB 25°10 fev. 


e 1.04, which 


In this energy range; the nuclear 


interaction oross section does not decrease with the {ncoreasing energy of 


the nucleons involved. 


From a compariso 


n with the experimental data of 


other papers, the integral energy spectrum of the nuclear-active particles 


in the range 1017210! ev can be express 
For energies of nuclear 


ns 1.57 + O.1. 


ed in the form £(E)w Bo) where 
~active particles 


10! Fev, the 


' energy spectra are determined from the spectral form of the primary 
particles with the help of the mean free path for nucleon interaction and 


the value of the inelasticity coefficient. 
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energy spectrum is not an exponential function, and is determined from the 

fluctuation in the number of collision events and in the value of the in- 

elasticity coefficient, and also from the accuracy of energy measurement 
nt of the recording of nuclear-active particles. 

Professors N. A. Dobrotin and G. T,. Zatsepin are thanked for discussions; 

G. Ya. Goryacheva, Ga V. Grishina, G. V. Minayeva, L. A. Miroshnichenko, 

A. M. Mozhayev, N. M. Nesterova, V. I. Sokolovakiy, and A.Ye.Subbotina 

are thanked for participation in the work. There are 4 figures and 

7 references: 6 Soviet-bloc and 1 non-Soviet-bloc. 
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1. Fizicheskiy institut imeni P.N.Lebedeva AN SSSR, 
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Some characteristics of extensive... B102/B10 


mountain levels refer to the Pamir (3860 my. A comparison with the 

results of Ref. 2 shows that in most cases the latter agree better with the 
experiments. The results show that the decrease of the fraction of energy 
impared to a pion with increasing ES does not agree with experimental data 


concerning the dependence of extensive air showers on altitude. The 
number of nuclear-active particles in such- showers depends considerably on 
the fraction of baryons among the secondary particles produced in an 
elementary nuclear interaction event. The author thanks S. I. Nikol‘skiy. 
G. T. Zatsepin and Ye, I. Tukish for discussions. E, V. Gedalin (ZhETP, 
40, 778, 1961) is mentioned. There are 4 figures, 2 tables, and 12 
references: 9 Soviet and 3 non-Soviet. The reference to the English. 
language publication reads as follows: A, Veda, C. B. A. MeCasker, Nucl. 
Phys., 26, 35, 1961, 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Institute ef Physics imeni P, N, Lebedev of the Academy of 
Sciences USSR) 
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AUTHORS: — Nikol'skiy, S. I., Pomanskiy, A. A. 
: TLE 


TITLE: Calculation of the Averaged Characteristics of Extensive 
Atmospheric Cosmic Ray Showers 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11), pp. 1339-1346 


TEXT: The present paper deals with a calculation of nuclear-cascade 
showers containing a given number of electrons at the observation level 
and also with a study of the distribution of the production altitude 

of extensive air showers containing total numbers of particles of 104, 


10°, and 10° at sea level (Moscow) and at an altitude of 3860 mo (Pamir). 
The primary particles of such showers have an energy of 10°* to 10!® ey. 
.The calculations are based on the following assumptions: The nuclear 
cascade consists of nucleons and charged pions which cause, in nuclear 
interactions, the production of neutral pions; the number of charged pions 
ia also decreased because of Ty decay. Other nuclear particles are 
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supposed not to be produced. The elementary event of nuclear interaction 
of primary particles with Ej? 10'? ev is considered by means of the hydro- 


dynamic model, travelling waves being taken into account. The relations 
used for describing nuclear interaction events of nucleons with E,<101? ev 


differ from those for B,>10" ev only by an additional assumption on the 


particles corresponding to the travelling wave: ohey are supposed to be 
nucleons. For charged-pion interactions with E <10'3 ev the same hydro- 


dynamic model is used, but without travelling waves being taken into 
account. The mean free path for nuclear interactions in air is taken to be 


15 g/em™. 3.72107 ev is taken as the minimum energy of particles involved 
in nuclear-cascade processes. A number of characteristics of these showers 
are averaged over various production altitudes and compared with the 
corresponding experimental data: The theoretical values are within the 
statistical limit of error of the latter. Considerations and comparisons 
are discussed by using diagrams and tables. Fig. 3 shows, e.g., the 
probability W that one shower observed at Pamir (the two upper diagrams) 
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or Moscow (the two lower diagrams) withia given number of particles N is 
produced at a certain depth of the atmosphere. Fig. 4 shows the production 
probability of a shower with N = 109 asa function of 5 Eo: The authors 


thank Professor G. T. Zatsepin for discussions and G. Ya. Goryacheva 
for computations. N. L. Grigorov and V. Ya. Shestoperov are mentioned. 
There are 5 figures, 4 tables, and 19 TRE oTenees: 16 Soviet, 2 US, and y 


4 Italian. 


ASSOCIATION: Fiicheakiy inetd tut im. P.-N. Lebedeva Akademii nauk SSSR 
(Institute of Physics imeni P.:N. Lebedev of the Academy 
of Sciences USSR 


' SUBMITTED: June 3, 1960 


Legend to Table 3: 1) Altitude, 2) Bnergy of the nuclear shower component, 
3) calculated, 4) experimental. 

‘Legend to Table 4): 1) Altitude, 2) wideay of the electron-photon 
component of the shower, 3) calculated, 4) experimental, 5) mean total 
energy carried away by nuclear particies of a shower of N particles at 
the observation level Xo- : 
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TOPIC TAGS: cosmic ray, particle interaction, primary cosmic ray, scientific 
satellite, nucleon interaction, nucleon, proton interaction, physics conference ,- 
K meson, mi meson, pi. meson, ionization tbamber, geomagnetic field, photon/Proton-1 
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ABSTRACT 3The All-Union Conference on Cos ic Ray Physics held in Moscow on 15—20 


4 November 19 5.was divided into two sections, cosmophysical investigations . 
{and nuclear investigations. The conference was primarily concerned-with eee 
‘| two subjects; the first was the launching of the scientific station “Proton-1,'}:-" 
j-which yielded experimental data on the nuclear interactions of high-energy | i 

"particles. Reports included results of experiments carried out by the second |." 
| cosmic station "Proton-2,"\7Data of the "Proton-1""{nvestigations are associ~ 

: ‘ated with the energy spectrum of primary cosmic rays. The "Proton-1" data °- 
>. + 1 differ from those obtained by ground observations. The spectrum of the pri-: 


“2. mary’ cosmic rays measured by "Proton-1," starting from particles with energy 
of 1012 ey, changés more rapidly than that. obtained, by shower. observations...” 
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Title > Concentration Limits for Flame Propagation in Mixtures of 
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Abstract: The region of flame Propagation in mixtures of H and oxides of 
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(percent H,, first number) and the amount of N> (percent in mix- 
ture) required to render the mixture completely insensitive were 
found to. be as follows: for NO, 5.0, 86.0, 75. 0; for NO, 11. 4, 
60.0, 40.0; for an equilibrium mixture 2NO, = N29,, 24.0, 87.6, 
60.0. The region of flame Propagation in mixtures of H2-N20-NO 
has also been determined, 
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ZEMSKIY, Vyacheslav Alekseyevich; KLEYNENBERG, S.Ye., otv. redo; POMALEN'. 
.. KAYA, 0.T., redo; GEORGIYEVA, G.I., tekhn. red. 


[Animal world of Antarctica; animals and birds] Zhivotnyi mir 
Antarktikis zveri i ptitsy. Moskva, Izd-vo Mosk. univ., 1960. 179 p. 
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3,24/6 (ISS, 2208 2405) D299/D304 


AUTHORS : Kalacliev, B. V., Nikol'skiy, S. I., Pomanskiy, A. Ass 
and Tukish, Ye. I. Lo a 


TITLE: On fluctuations in the number of p-mesons in extensive 
air showers 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959. Trudy. v. 2. Shirokiye atmosfernyy livni i kas- 
kadnyye protsessy, 166-168 


TEXT: The results are given of experiments for detecting fluctua- 
tions in the number of mesons and electrons in showers with number x 


of particles 10°¢N2-10°. The experiments were conducted at an al- 
titude of 3860 m (Pamir), in the fall of 1957. The apparatus con- 
sisted of hodoscoped counters, placed at 9 observation points. No 
fluctuations were observed which would have an appreciable effect 
on the mean values of the investigated quantities. The computed in- 
tegral number-spectra were compared with the experimental spectra 
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for various distances from the shower axis. A larger number of show- 


ers with number of particles w¢10° were observed than was to be ex- 
pected by the computations. This may be due either to a consider- 

able contribution of showers, in which the density of the ~-meson 
component exceeds by many times the mean density as determined by 

Yu. N. Vavilov et al. (Ref. 2: ZhETF, 32, 6, 1319, 1957), or to the 
mean density having been underestimated. The second possibility is 
considered in more detail. Denoting the mean number of pi-mesons in Lf 


the shower by N =on?, one obtains (in the first approximation) 
the formula 


AC_/[,_u\ ke 
C - BY] Ob 
for ng10°; the left-hand side of the formula expresses the relative 
change in the number of recorded showers, and Adtj/oy expresses the 
relative error in determining @. For distances of 40-50 m (as well 
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as for other distances), the quantity AC/C-“0.3, hence Ao/oL~20%, 
which does not exceed the limits of statistical error. Hence no 
fluctuations were observed in the experiments conducted, so as to 
effect the mean values of the quantities. There are 2 figures and 
2 Soviet-bloc references. 


ASSOCIATION: Pizicheskiy institut im. P. N. Lebedeva AN SSSR (Phy- 
sics Institute P. N. Lebedev AS USSR) 
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TITLE s Dependence of various characteristics of extensive air 


showers on the total number of particles 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
1959. Trudy. v. 2. Shirokiye atmosfernyye livni i kas- 
kadnyye protsessy, 235-241 


TEXT: Showers with number of particles N ranging from 104 to 10° 

were investigated. The showers were divided into 7 groups (accord- 

ing to the number of particles). It was found that the absorption i 

of showers with No>10° essentially differs from the absorption of | 
ig 

showers with N<10° (N, denoting the total number of particles in : 


a shower of a certain group). It was found that the nuclearactive 
particles, toc, are not monotonically varying in the case of show- 


ers with N10? The dependence of the number of -~mesons on the 
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' total number of particles is more reguiar, yet showers with N~10? 
exhibit a somewhat particular behavior in this respect, too, A 5 
qualitative study of these irregularities led to the conclusion of 
a change in the nature of elementary nuclear interactions for par-- 


: 
ticle energies E210 '+ ev. Some quantitative results are given = a 
which would elucidate this change. A particle was considered, cor- 
responding to a traveling wave ina hydrodynamic system. Its energy 


was set equal to approximately 0.8 B(B,/por) 1/15, The energy spec-~ 


_ trum of the secondary particles was selected in accordance with 
statistical theory; the nucleonic component was assumed as 0.27, 
The method of successive generations was used for calculating the 


absolute intensity of extensive air showers with N = 104, 10? and 


10° respectively, the energy spectrum cf primary particles, the 
number and energy of nuclearactive particles, and shower absorption 
in the atnosphere, After additional computations, the authors ar 
rived at the following conclusions: Various irregularities were 


ai 
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observed for showers with N10°. These irregularities can be ex- 
plained in two ways: a)In nuclear interactions, a sharp increase 
in the fragmentation of energy between secondary particles takes 


place, starting from energies of 1014 to 3.104 ev.; thereby it is 
necessary to assume that the elementary events called forth by 7 
mesons differ from those due to the nucleons, or to postulate the 
appearance of some new particles; b) in collisions of nucleons with 


energies higher than 101? ev., it is possible that a considerable ms 
energy-fraction is transmitted to the electron-photon component. 

These two assumptions would also explain the experimental results. sea 3 
There are 7 figures, 1 table and 11 references: 9 Soviet-bloc and 4 
2 non~Soviet-bloc. The reference to the English-language publica- : | 
tion reads as follows: G. Cocconi, V. Cocconi~Tangiorgi, K. Grei- 
sen. Phys. Reve, 75, 1063, 1949. 


ASSOCIATTON: Figicheskiy inatitut im. P. N. Lebedeva AN SSSR (Phy- 
sics Institute im. P. N. Lebedev AS USSR) ‘ 
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ABSTRACT: Tho article gives a general discussion of the nature and vol. 
biological effects of ionizing cosmic radiation, The major part of such 
: radiation is constituted by corpuscular rays, chiefly protons. Other particles ie 
; are heavier nuclides such as the nuclei of carbon, nitrogen, oxygen, iron, and : 
-: other elements. - Protons are also present in the radiation belts surrounding 
: the earth; calculations show that of the total number of protons in the inner 
: radiation belt, 2 x 10% particles /qm@/sec have energies in excess of 40 Meve, 
: *..) } During solar flares, this number may inorease, and the energy of individual 
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TELE: ‘The methods for estimating the noise immunity and the effectivencas of remote 
ntrol address systems with answer back i 


Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 1966. 
Sektsiya telemekhaniki. Doklady. Moscow, 1966, 3-13 ’ 


: TOPIC TAGS: sheen 2 kee system, control statistics, -eystem reliability 
! ABSTRACT: Remote iene ie are analyzed in which the reliability of received 
! actuating commands is increased by using answer-back signals which either permit or 
forbid the execution of that command. The analysis assumes that the noise in the fore 
ward and return channels is equal. The probabilities of occurrence of various events 
arising in these systems are calculated. The author calculates the general case in 
‘which a single undetected error probability may be minimized by a corresponding se- 
lection of the code length and the method enabling command decoding. The curves ex- be 
hibiting the respective reliability of systems with and without feedback indicate 

the relative advantage of the latter. Onn: art. has: 11 formulas, 1 table, and 

4 figures. /7 zs 
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theorem, then such a system is called a system with memory, pecause 
the measured parameter is determined over the period T only once 
and is stored until’ the next cycle. The rms error i8 considered 
for the case when the pulse repetition period is decreased N times. 
7£ the input pass-band remains unchanged at the same time, then the 
ratio Pey/*n increases proportionally and so in consequence does 


the error resulting in the telemetering system from the instability va 
of the threshold and signal amplitude. Formulas for the rms error 
at Af = const and T,/Ty = const are given. It is pointed out that 


the errors can pe reduced by connecting an integrating circuit with 
time constant T in front of the indicating instrument. Such & sys- 
tem is called an integration system since it integrates over the 
period ~ all values of the transnitted parameter. Te figure shows 
the graphs of A spra-ant Af) illustrating the variation of error 


in a storage or integrating system for the case (u, ert/"n eft) 
¢ x 100 - 4.6 and for various values of N (from 1 +0 4). Continu- 
ous thin. lines on the graph denote errors for Tey’? = const and 
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; : Avtomaticheskoye regulirovaniye 4 uprayleniye (Automatio Regulation 
ae and Control) Moscow, Izd-vo AN SSSR, 1962. .526 p.. Errate slip 
4nserted. 9000 copies printed. |. ~ ° paar 


: 1. : : ‘ ‘ 
Resp. Ed.% Ya. 2. Tsypkin, Professor, Doctor of Technical Sciences) 
. Ed, of Publishing House: Ye. ¥. Grigor'yev} fech, Ed.1 I. ¥. 
Dorokhina. ; | ; : 
PURPOSE: ‘This book 18 intended for scientific researon workers and 
: engineers concerned with automation. : . 
COVERAGE: Tie book is' a collection of articles gpnsieting of papers 
;° delivered at, the 7th ‘Conference of Junior Scientists of the Insti- 
tute oft Autqaation and Telenmechanics,. Acadery of Sciences USSR, 
held in’ Maroh'1960, A:wide range of scientific and technical 
questions relating to automatic reguiation-and aontrol is covered. 
t . . Sace 
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The articles are orgintied in seven sections, dneluding automatic 

_ control systems, automatic process contro}, computing end decision- - 
making devices, automation components and' devices, statistical 

- methods in automation, theory of relay circuits and finite auto 
matic systems, and automated electric drives. Wo personalities 
are mentioned. References are given at the end of each article, 


TABLE OF CONTENTS: 
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programed control — 14 
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; can be represented by a certain random error probability which is constant during the 
. duration of the poor state but which varies from state to state and lies within Pimin™ 
: Pimaxs The density of probable values of Py lying within these limits may also be 
given; in the special case this density may be constant. In the case in which P ae 
Pitan = h the proposed mathematical model may become a Hilbert model. A limited delay; 
in the data transmission is characteristic in telemechanics. This delay may be sev- 
eral times shorter than the duration of a single poer state of the transmission chan- | 
nel. Under these conditions a special requirement is imposed on data transmission | 
; which stipulates that the probability of occurrence of certain errors, e.g., unde- : 
| tected errors, must be low for the worst state of the channel. The dependence of the 
| probability of occurrence of a most dangerous error in Py is investigated, and the H 
worst value of P; as well as the worst maximum value of a probable undetected error 
are determined from this viewpoint. A more interference-free code will be a code in 
; which the maximum of the error is minimum, e.g., minimax Pundetected error:’ Such a | 
i ¢riterion for estimating the stability of the code is termed minimas. Orig. art, has:| 
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